Does exposure to inflammatory particles modify the pattern of anion in exhaled breath condensate?
In addition to inducing effects on the cardio-pulmonary system, exposure to environmental and occupational particulate matter (PM) could also be associated with metabolic syndromes like diabetes mellitus or obesity. This hypothesis generating study aims to (1) validate a ion chromatography method allowing the robust determination of different metabolism-related molecules (lactate, formate, acetate, propionate, butyrate, pyruvate, nitrite, nitrate) in EBC; (2) apply this method to EBC samples collected from workers exposed to quartz (a known inflammatory particle), to soapstone (a less inflammatory particle than quartz) as well as to controls. A multi-compound standard solution was used to determine the linearity range, detection limit, repeatability and bias from spiked EBC. The biological samples were injected without further treatment into an ion chromatograph with conductivity detector. RTube® were used for field collection of EBC from 11 controls, 55 workers exposed to soapstone and 12 volunteers exposed to quartz dust. The analytical method used proved to be adequate for quantifying eight anions in EBC samples. Its sub-micromolar detection limits, combined with a repeatability < 20%, a recovery > 90% and a very simple sample preparation, allowed an easy and fast quantification of different glycolysis or nitrosative stress metabolites. The analytes were stable (variation < 20%) at least 12 month at -20°. Using multivariate discriminant analysis to maximize differences between groups, we observed a different pattern of anions with a higher formate/acetate ratio in the EBC samples for quartz exposed workers (ratio of 0.245), compared to the two other groups (ratio of 0.102 and 0.116 for volunteers exposed to soapstone and controls respectively). We hypothesize that a modification of the metabolic signature could be induced by exposure to inflammatory particles like quartz and might be observed in the EBC via a change in the formate/acetate ratio.